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1A)
a) Inverting Operational Amplifier
b) Gain A = Vout/Vin or -RF/Rin
c) -29000/2000 = -14.5
d) 0.345*14.5 = 5.0025V
e) The phase would be 180o out of phase
1B)
a) Non-Inverting Operational Amplifier
b) Gain A = 1+(R1/R2) 
c) 1+27000/2000 = 14.5
d) 0.62*14.5 = 8.99V
e) There is no phase change with a non-inverting amplifier.
2A)
a) Start – 0 - 10000010 - 1 - Stop
b) 01000001  41  ‘A’
2B)
c) Start – 0 – 10101010 - 1 - Stop
d) 01010101  55  ‘U’

3)
a) I2C transmission
b) A serial protocol for two-wire interfaces to connect low speed devices.
c) Master (main device), Slaves (peripheral devices) with unique addresses, SDA (Data line), SCL (Clock line), there are only two sequences within I2C being a start or a stop, when data is being transferred, SDA must be stable and not change whereas the SCL must be high.
d) I2C is used to provide communication between Integrated circuits, great for attaching lower speed peripherals to IC’s processors and microcontrollers. Accelerometers, barometers, CMPS03 etc.

4)
a) 
b) Serial connection for connecting and transferring data from data terminal equipment to data communications equipment. Best for short distance and low speed transfers. RS232 – Recommended Standard 232.
c) RS232 uses the 9pin DB9 cable often found in old Mice, Keyboards and scientific equipment.
d) 0xA5 = 1010 0101 
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